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1 Introduction
This contribution concerns cross-modulation for the IMD and narrow-band blocking cases. 

Cross modulation products appear in the receive band and are due to inter-modulation between the TX signal (set 4 dB below its maximum) leaking into the receiver and the CW tone used for the IMD test. The risk is higher for the wideband channels, i.e. 10 MHz and upwards. Hence the own-signal levels for these bandwidths should be backed off (increased) to relax the RF linearity requirement. This is also relevant for the wider channel bandwidths in the narrow-band blocking case.

2 Cross modulation
In the IMD test case there is a CW blocker that may interfere with part of the uplink TX signal (at 4 dB below maximum) leaking through the duplexer. If 
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 is the frequency of the CW interferer and
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the centre frequency of the modulated uplink signal, then the cross modulation products that appear in the vicinity of the receiver band are located at 
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The power level of these depend on the IIP3 (3rd order intercept) of the input stage, the TX modulation type and the attenuation supplied by the duplex filter. The most difficult of these is
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. Note that this component is modulated by the TX signal, and its position is independent of the TX-RX separation. Hence for the wider bandwidths there is a greater risk of a big leakage into the RX, and some relaxation of the own-signal is needed for reasonable RF linearity requirements in the IMD test (and for the narrow-band case).
Figure 1 shows an example of inter- and cross-modulation products for a case where the TX is located around 1060 MHz and the RX around 1000 MHz (bands reversed but does not matter here).
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Figure 1. Inter- and cross-modulation of the uplink signal at the presence of a CW interferer.

The own-signal level needs some back-off in order to have sufficient signal-to-interferer ratio against the inter- and cross modulation products. To this end, simulations have been done assuming a CW interferer located 7.5 MHz from the own-signal band edge, and a modulated TX interferer attenuated by a typical duplex isolation. An IIP3 = -20 dB input stage has been assumed, which is similar to the WCDMA case, and a noise factor of 9 dB. 
Table 1: Signal levels for intermodulation test-case simulations with uplink signal
	
	10 MHz
	15 MHz
	20MHz

	Wanted signal power  [dBm]
	-93.3 +Backoff
	-91.5 +Backoff
	-90.2 +Backoff

	UL signal power [dBm]
	-35
	-37 (-35 Dotted curve)
	-38 (-35 dotted curve)

	CW signal power [dBm] 
	-46
	-46
	-46


The required back-off of the own-signal is shown in Figure 2, wherein the pink line is the 10 MHz requirement, the green 15 MHz and the red curve 20 MHz. Now, the 10 MHz channel has a 3 dB back-off in [1], and it can be seen that the 15 MHz needs another 4 dB back-off and the 20 MHz 6 dB back-off in order to get the same linearity requirement and TX-RX isolation (same UL power).
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Figure 2: The effect of cross-modulation on BER performance against input power back off.

For the narrow-band test case there is no need to relax the own-signals due to the lower level of the CW interferer.

3 IMD test and smaller channel bandwidths

In this section we look at the linearity requirements for all bandwidths supposing that there is sufficient attenuation of the uplink signal (reduced cross modulation).

Simulations have been made using the test setup for IMD in [1] and an IIP = -20 dBm for 1.4 – 5 MHz bandwidths and -22 dBm for the wider bandwidths. The signal levels are shown in the table below.
Table 2: Signal levels for intermodulation test

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20MHz

	Wanted signal power [dBm]
	-102.5 +offset
	-98.5 +offset
	-96.3 +offset
	-93.3 +offset
	-91.5 +offset
	-90.2 +offset

	Receiver IIP3
	-20dBm
	-20dBm
	-20dBm
	-22dBm
	-22dBm
	-22dBm

	CW and modulated interferer power
	-46dBm
	-46dBm
	-46dBm
	-46dBm
	-46dBm
	-46dBm
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Figure 3: BER dependency of input signal power back off for the intermodulation test. 10MHz, 15MHz and 20MHz bandwidths have -22dBm receiver IIP3 and 1.4MHz, 3MHz and 5MHz -20dBm receiver IIP3.

From Figure 3 it can be seen that if the 5 MHz back-off is 3 dB then the corresponding values for 1.4 and 3 MHz should be 7 and 4 dB, respectively (5 and 9 dB in the current version).
4 Proposal

It is proposed that the own-signal levels for the IMD test in [1] are specified as in the table below.
Table 7.8.1.1: Wide band Intermodulation

	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>
[+7]
	<REFÎor>

[+4]
	<REFÎor>

[+3]
	<REFÎor>

[+3]
	<REFÎor>

[+7]
	<REFÎor>

[+9]

	Own signal level

(Band I as example)
	dBm
	[-95.5]
	[-94.5]
	[-93.3]
	[-90.3]
	[-84.5]
	[-81.2]

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	PInterferer 1
(CW)
	dBm
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]

	PInterferer 2
(modulated mean power)
	dBm
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]
	[-46]

	BWInterferer 2
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

	FInterferer 1 (offset)
	MHz
	-BW/2 –[2.1]

/

+BW/2+[2.1]
	-BW/2 –[4.5]

/

+BW/2+[4.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]
	-BW/2 –[7.5]

/

+BW/2+[7.5]

	FInterferer 2 (offset)
	MHz
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1

	Rav

(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB

below supported maximum output power

	NOTE 1: The low SNR DL reference channel is described in Annex C

NOTE 2: The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D
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